Let n = 3k + 2 for some k ∈ N. We investigate the generalized Hyers-Ulam stability of n-homomorphisms and n-derivations on fuzzy ternary Banach algebras related to the generalized Cauchy-Jensen additive functional equation. MSC: 39B52; 46S40; 26E50
Some mathematicians have defined fuzzy norms on a vector space from various points of view (see [] and [] ). Bag and Samanta [] , following Cheng and Mordeson [] , gave an idea of a fuzzy norm in such a manner that the corresponding fuzzy metric is of Karmosil and Michalek type [] . They established a decomposition theorem of a fuzzy norm into a family of crisp norms and investigated some properties of fuzzy normed spaces [] .
In this paper, we consider a mapping f : X → Y satisfying the following functional equation, which is introduced by Azadi Kenary [ Definition . Let (X, N) be a fuzzy normed vector space. A sequence {x n } in X is said to be convergent or converge if there exists an x ∈ X such that lim t→∞ N(x n -x, t) =  for all t > . In this case, x is called the limit of the sequence {x n } in X, and we denote it by N-lim t→∞ x n = x. Definition . Let (X, N) be a fuzzy normed vector space. A sequence {x n } in X is called Cauchy if for each >  and each t > , there exists an n  ∈ N such that for all n ≥ n  and all p > , we have N(x n+p -x n , t) >  -.
It is well known that every convergent sequence in a fuzzy normed vector space is Cauchy. If each Cauchy sequence is convergent, then the fuzzy norm is said to be complete and the fuzzy normed vector space is called a fuzzy Banach space.
We say that a mapping f : X → Y between fuzzy normed vector spaces X and Y is continuous at a point x ∈ X if for each sequence {x n } converging to x  ∈ X, the sequence {f (
Definition . Let X be a ternary algebra and (X, N) be a fuzzy normed space.
() The fuzzy normed space (X, N) is called a fuzzy ternary normed algebra if
for all x, y, z ∈ X and all positive real numbers s, t and u. () A complete ternary fuzzy normed algebra is called a ternary fuzzy Banach algebra.
Example . Let (X, · ) be a ternary normed (Banach) algebra. Let
Then N(x, t) is a fuzzy norm on X and (X, N) is a ternary fuzzy normed (Banach) algebra.
From now on, we suppose that k ∈ N is a fixed positive integer and m = k + . Also, we assume that n ≥  is a fixed positive integer.
Definition . Let (X, N) and (Y , N ) be two ternary fuzzy normed algebras. Then
We apply the following theorem on weighted spaces. 
() the sequence {J n x} converges to a fixed point y * of J;
Throughout this paper, we suppose that X is a ternary fuzzy normed algebra and Y is a ternary fuzzy Banach algebra. For convenience, we use the following abbreviations for a given mapping f : X → Y :
There are several recent works on stability of functional equations on Banach algebras (see [-] ). We investigate the stability of n-homomorphisms and n-derivations on fuzzy ternary Banach algebras.
Main results
In this section, by using the idea of Park et al.
[], we prove the generalized Hyers-UlamRassias stability of -homomorphisms and -derivations related to the functional equation (.) on fuzzy ternary Banach algebras (see also [] ). We start our main results by the stability of -homomorphisms.
for all x  , . . . , x n+m ∈ X. Let f : X → Y with f () =  be a mapping satisfying
for all μ ∈ T  , x  , . . . , x n+m ∈ X and all t > . Then there exists a unique m -homomorphism
for all x ∈ X and all t > .
Proof Letting μ =  and putting x n+
for all x ∈ X and t > . Set S := {h : X → Y ; h() = } and define d :
, ∀x ∈ X, t >  , where inf ∅ = +∞. By using the same technique as in the proof of Theorem . of [], we can show that (S, d) is a complete generalized metric space. We define J : S → S by
. http://www.journalofinequalitiesandapplications.com/content/2013/1/71 By Banach's fixed point approach, J has a unique fixed point H :
for all x ∈ X. This implies that H is a unique mapping such that (.) and that there exists ...,x,,,...,) for all x ∈ X and t > . Moreover, we have d(J p f , H) →  as p → ∞. This implies the equality
for all x ∈ X. It follows from (.) and (.) that 
for all y  , y  , . . . , y m ∈ X and all t > . Then (,,...,,y  ,y  ,...,y m ) (n-m+) p =  for all y  , y  , . . . , y m ∈ X and all t > . Hence
for all y  , y  , . . . , y m ∈ X and all t > . Hence
for all y  , y  , . . . , y m ∈ X. This means that H is an m -homomorphism. This completes the proof.
for all x  , x  , . . . , x n+m ∈ X. Let f : X → Y be a mapping with f () =  satisfying (.).
Then the limit H(x)
exists for all x ∈ X and defines an m -
for all x ∈ X and all t > . 
is the unique fixed point of T in S. H has the following property:
for all x ∈ X. This implies that H is a unique mapping satisfying (.) such that there exists
for all x ∈ X and t > . The rest of the proof is similar to the proof of Theorem .. for all μ ∈ T  , x  , . . . , x n+m ∈ X and all t > . Then there exists a unique m -derivation
Proof By the same reasoning as that in the proof of Theorem ., the mapping D : X → X defined by
is a unique C-linear mapping which satisfies (.). We show that D is an m -derivation. , t
